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Section |- Introduction
A. Background

Marine bird populations are an integral component of the marine ecosystem and are commonly injured in
oil spills or hazardous material releases. Such injuries can occur as direct mortalities or indirectly through
habitat degradation, lost reproductive success, and/or contaminated food supplies. Asupper trophic level
feeders, marine birds rely on a healthy marine environment to provide the prey base necessary for
reproduction, migration and general maintenance. Marine bird populations like other elements of the
marine ecosystem are an integral "part of the whole". Therefore they affect and are affected by all changes
inthis complicated and delicate ecosystem.

Maintaining healthy populations of marine birds provides multiple human and ecological benefits. Marine
birds are amajor attraction to many coastal areas (French and French 1989). Seabird guano production in
and around colony sites provides nutrient input that increases primary production, and increases production
in benthic communities including seagrasses (Wootton 1991, Kenworthy and Swartzchild pers. comm.,
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Wainright et. al. 1998, Palomo et. al. 1999). In addition, guano is habitat for other species, and a natural
source of fuel (Ross and Randall 1990, Heezik and Seddon 1997). Fishermen have traditionally used
feeding seabirds to locate aggregations of fish in the open ocean (Furness and Monaghan 1987). Due to
their location at the top of the food chain, many marine birds can provide valuable information regarding
the health of other aspects of the marine environment (Furness and Monaghan 1987, Cairns 1987, 1992).
Unfortunately, continual damage through oil and chemical pollution threatens the persistence of this
invaluable marine resource (Fry et. al. 1986, Eppley et. al. 1990, Burger 1994, Nur et. a. 1997, Anders
1997, 1999).

Asatrustee for the Nation's coastal and marine resources, NOAA has the responsibility of ensuring the
public and itself that in the event of an oil spill or hazardous chemical release, the most effective and
efficient damage assessment and restoration procedures are used. This responsibility is outlined under
several different legislative authorities. The National Oil and Hazardous Substances Pollution Contingency
Plan (NCP)(40 CFR Part 300), mandated under OPA and CERCLA, gives NOAA, through the Secretary of
Commerce, the responsibility of trusteeship for "natural resources, managed or controlled by other federal
agencies, that are found under or using waters navigable by deep draft vessels, tidally influenced waters, or
waters of the contiguous zone, the exclusive economic zone, and the outer continental shelf." The NCP
clearly mandates cooperation with other agencies when it states: "Before the Secretary takes an action
under the management or control of another federal agency, he shall, whenever practicable, seek to obtain
the concurrence of that other federal agency.” Under OPA, NOAA sits with other trustee agencies on
Trustee Councils that have the responsibility of ensuring that appropriate damage assessments are
conducted and that the public is compensated for the loss. NOAA'srolein marine bird damage assessment
and restoration is most direct in Marine Sanctuaries where, under the National Marine Sanctuaries Act
(NMSA) NOAA has responsibility for the designation and management of these protected marine areas.

In general, injury assessment and restoration within NOAA are accomplished through the NOAA Damage
Assessment and Restoration Program (DARP). However, in the area of marine birds, NOAA generally
relies on the expertise of the U.S. Fish and Wildlife Service (FWS), U.S. Geological Survey (USGS), a
state agency, or a contractor recommended by the Department of Interior (DOI). Given that the "marine
bird expertise”" within the government is concentrated in DOI, this seems like alogical and practical
solution. However, NOAA's limited ability to provide an adequate level of support to other agencies may
slow down the process of damage assessment and restoration or encourage a breakdown of communication.
In light of NOAA's trustee responsibilities and the difficulties associated with marine bird damage
assessment and restoration, NOAA is taking stepsto increase the level of marine bird expertise within the

agency.

NOAA does not expect to duplicate the expertise of other agencies but will work to give its own
employees adequate background to feel confident working on marine bird issues and assisting other
agenciesin the area of marine bird damage assessment and restoration. Asthe importance of an
ecosystem-wide approach becomes more widely accepted, NOAA recognizes that moving toward more
toward more efficient and accurate damage assessment and restoration techniques will require, among other
things, more cooperation between agencies and more consistency between regions. With itsincreased
expertise, NOAA plans to improve communication with other agencies,
improve its ability to critically evaluate damage assessment reports and restoration plans and confidently
defend trustee council decisions.

This guidanceis designed to give NOAA employees the necessary background and expertise contactsto
obtain information on marine birdsin a useful and efficient manner, and to provide recommendations to
NOAA personnel for selecting consultants to assist with casework.

The NOAA Guidelines for Damage Assessment and Restoration of Marine Birdsis subject to
comprehensive annual review and revision that will be initiated and coordinated by the NOAA/NMFS
Office of Habitat Conservation. Request for specific changes or revisions requiring immediate attention
should be brought to the attention of Jennifer Boyce, NOAA Restoration Center Office of Habitat
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Conservation in Long Beach, CA (Jennifer.Boyce@NOAA.GOV) or Russell Bellmer, NOAA Restoration
Center Office of Habitat Conservation in Silver Spring, MD (Russell.Bellmer@NOAA.GOV).

B. Scope of NOAA's Guidance for NRDA of Marine Birds

The guidance isintended to facilitate consistency among all regions of the United Statesin the area of
marine bird damage assessment and restoration. The scope of the guidance will therefore include events
occurring under the jurisdiction of all coastal regions of the United States, including Alaska, Puerto Rico,
Guam, American Samoa and Hawaii. Thisincludes events occurring in or under "water navigable by deep
draft vessels, tidally influenced waters, or waters of the contiguous zone, the exclusive economic zone, and
the outer continental shelf" and events occurringin NOAA's National Marine Sanctuaries.

For purposes of this document, the term "marine bird" will refer to seabirds, sea ducks, and shorebirds.
These general categories encompass birdsin nine orders. The following orders are represented:
Pocicipediformes, Pelecaniformes, Ciconiiformes, Phonicopteriformes, Anseriformes, Gruiformes,
Charadriiformes, Gaviiformes, and Procellariiformes.

This guidance addresses all injuries subject to natural resource damage assessment legislation. Relevant
statutory authorities for NRDA are listed and summarized in Section |11. Mgjor legislation authorizing the
Damage Assessment and Restoration Program (DARP) activitiesinclude: the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA or Superfund) (42 U.S.C. 9601 et
seq); the National Marine Sanctuaries Act (NMSA) (16 U.S.C. 1431 et seq.), the Qil Pollution Act of 1990
(OPA) (33 U.S.C. 2701-2761); and the Clean Water Act (CWA) (33 U.S.C. 1251 et seq.). Injury events
included under such legislation include oil spills (OPA) and hazardous material releases (CERCLA).

The NOAA Guidelines for NRDA of Marine Birds addresses both injury assessment and restoration phases
of the DARP process. Asafederal trustee for marine resources, NOAA has the responsibility of ensuring
that the DARP process for marine birds meets the program goals of restoring the resource that was injured
by the release of oil or hazardous substances and obtaining compensation for the interim losses. This
includes ecological losses in addition to public use losses, such as bird viewing, or in the case of ducks,
hunting.

Section |1. Background Information
A. The Status of Marine Bird Injury Assessment

Background: The NRDA regulations focus injury assessment on the determination of lost natural
resources, or lost servicesin two areas: human and ecological. As defined in OPA and CERCLA (33
U.S.C. 2701(20) and 43 CFR, subtitle A, part 11, § 11.14), natural resources include land, fish, wildlife,
biota, air, water, ground water, drinking water supplies, and other such resources belonging to, managed
by, held in trust by, appertaining to, or otherwise controlled by the United States (including the resources of
the Exclusive Economic Zone) or any foreign government. Under both OPA and CERCLA, services are
defined as "functions performed by a natural resource for the benefit of another natural resource and or the
public."(OPA regulations § 990.30, 43 CFR, subtitle A, part 11, § 11.14) Human services are "the human
uses of natural resources, or functions of resources, that provide value to the public, and include fishing,
hunting, nature photography, and education." Ecological services are "the physical, chemical, or biological
functionsthat one natural resource provides for another, such as provisioning of food, protection from
predation, and nesting habitat" (15 CFR, part 990, Huguenin et. a. 1996). Theinjury assessment phase of
the DARP process has the goal of determining and quantifying injury to natural resources or the losses of
the above stated services. While methods to achieve this goal have improved over the past decade, today's
injury assessments for marine birds are often far from precise
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Qil spill -related injuries to marine birds, which can be quantified as lost natural resources and lost human
or ecological services, generally fall into six categories (e.g., Bourne 1970, Butler et. al. 1988, Burger 1994,
Irons 1996, Sharp et. a. 1996, Anders 1999):

1. Direct oiling of adults and young, including direct ingestion of oil;

2. Transfer of oil from adultsto young and eggs;

3. Indirect poisoning from feeding on contaminated fish and/or feeding contaminated fish to
young (poisoning can result in non-lethal damage to embryos and young, damage to female
reproductive systems, etc.);

4. Decreased or lost food supply;

5. Lost habitat; and

6. Lost future generations due to the lag time between loss and restoration of breeding
individuals.

Injury to birds from hazardous material releases generally takes the form of a poisoned food source,
decrease in food supply, or habitat degradation. Toxic materials remain in the environment for long
periods of time and are transferred up the food chain. Seabirds are top trophic level feeders and therefore
are highly susceptible to damage from hazardous material releases. Toxins can cause avariety of injuries
ranging from death to reduced reproductive output (Fry 1981, Risenbrough 1986, Nisbet 1994).

In oil spillsand hazardous material releases, the long-term damage to bird popul ations depends upon a
multitude of life history factors, aswell as current population status. Thetype and probability of injury are
highly variable and depend upon the specific behavioral and life history characteristics of the species. For
example, auks, which undergo flightless periods during molt, may be more vulnerable to direct oiling than
terns and gulls which undergo a more continuous molt and maintain flight abilities. Feeding habits and
habitat also may affect the nature and risk of oiling for different species. Alcids, for example, have been
cited to be highly vulnerable to oiling, duein part to their pursuit-diving feeding technique and habit of
forming groups and "roosting" on the water. (King and Sanger 1979, Seip et. al. 1991, Wiese and Pierre
1999).

Approaches: Over the past decade, much effort has been made to increase the cost effectiveness and
accuracy of natural resource damage assessment. Following the Exxon Valdez incident, the NCP was
updated, modeling techniques were refined and a myriad of studies wereinitiated to improve assessments
and the accuracy of measurement methods (Ehler 1990, Ford et. a. 1996, USFWS 1997, Wright and Duffy
1999). At present, the major procedural approachesto determining theinjury to marine birds are Type A
assessment techniques, simplified models that require minimal fieldwork and are used for small spills
where scientific documentation is either not cost effective or impossible to carry out; or Type B assessment
techniques. Type B techniques rely upon site specific field studies that can be conducted over extended
periods and are likely to be costly in comparison to the Type A assessments. Type B assessments are
conducted for incidents involving complex situations that occur over time (NOAA 1997a).

More specifically, marine bird injuries are generally addressed by use of the Natural Resource Damage
Assessment Model for Coastal and Marine Environments (NRDAM/CME) (French and French 1989, and
French et. al. 1996a,b) and other related models, or by the use of models based on body counts and
estimated sampling efficiency. NRDAM/CME models estimate the number of oiled birds using the
trajectory of the oil slick and estimates of the pre-spill bird abundance. Methods using body counts and
estimates of sampling efficiency range from the those using Qil Vulnerability Indexes, which estimate
probability of oiling for a particular species, to those using carcass trajectory modeling (i.e. the
incorporation of sinking rates, scavenging rates, etc. into models) (King and Sanger 1979, Seip 1991,
Williams, et. al. 1994, Rosenberger and Burlington 1990, Ford et. al. 1996).
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In some cases, additional population modeling is done to evaluate intergenerational losses. More specific
modeling techniques are being used in some areas of the country. However, due to limited funds and
manpower, this more sophisticated approach is by no means universal.

II. The Status of Marine Bird Restoration

Background and approaches: Under NOAA regulations, restoration is defined as any action (or alternative),
or combination of alternatives to restore, rehabilitate, replace, or

acquire the equivalent of injured natural resources and services (NOAA 1997b). Success can be measured
by the ability of the habitat to support fish and wildlife populations (Pinit and Bellmer 2000).

"Restoration actions are described in two categories:

a. Primary Restoration, which is any action, including natural recovery, that returnsinjured
natural resources and services to baseline; and

b. Compensatory Restoration, which is the compensation for interim losses of natural
resources that occur from the date of the incident to recovery." (OPA regulations at §990.30)

Restoration of seabird populations requires avery broad definition. Direct restoration of an extirpated
colony may be selected as the most appropriate way to approach seabird injuries at one site, while other
more indirect techniques (such as the protection of nesting colonies from human disturbance) may be more
effective in other situations (Warheit et al. 1997)

Restoration planning can be broken down into five categories:

1) development of restoration alternatives,

2) scaling of restoration alternatives,

3) selection of preferred restoration alternatives
4) development of restoration plan

5) preferred alternative implementation.

These steps are generally conducted in coordination with the potentially responsible party (PRP). Under
OPA, the development of arestoration planning document is required and public comment on restoration
aternatives must be solicited. The NEPA processis also followed allowing for the integration of public
participation into the process. |If the Natural Resource Trustees and the PRP reach an agreement on
restoration measures, settlement can occur without litigation. However, if the PRP declines to settle,
NRDA laws authorize trustees to bring a civil action for damagesin federal court. If itisan OPA case, the
claim also may be presented to the Oil Spill Liability Trust Fund (FUND) to obtain restoration funding.

Restoration of injured marine bird populationsis afairly new field and, except in afew cases (Kress 1978,
1983, 1988, Parker 1997, 1998, 1999), data on the success of the techniquesislimited. In general,
restoration approaches most commonly recommended for marine bird restoration can be summarized under
nine general categories:

Direct restoration:

1. Restoration of breeding habitat (e.g. removal of introdued predators or breeding space competitors such
asgulls)

2. Socid facilitation

3. Restoration of feeding grounds

4. Captive breeding projects to increase population sizes

5. Rehabilitation of injured adult birds
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6. Application of new techniques for restoration

Indirect restoration (such actions are accepted in lieu of direct restoration
because they function to enhance populations, increase database information and heighten awareness):

6. Monitoring and protection of marine bird colonies
7. Habitat acquisition for conservation
8. Public awareness training for conservation of bird populations and nesting
habitats
9. Projects addressing other factors affecting mortality such as by-catch mortality, light and noise during
mating and nesting, disturbances caused by recreational activities, etc.

According to the NOAA restoration planning guidelines (15 CFR Part 990), the identification of restoration
aternativesis based on several criteriaincluding:

* Extent to which the alternative is expected to meet the trustees' goals and objectivesin returning the
injured natural resources and services to baseline and/or compensating for interim | osses;

* The alternatives' likelihood of success;

* Extent to which the alternative will prevent future injury as aresult of theincident, and avoid collateral
injury as aresult of implementing the alternative;

* Extent to which the alternative benefits more than one natural resource and/or service, and the effect of
the alternative on public health and safety; and

* Cost to implement the alternative (this includes: implementation, operation and maintenance, oversight,
and monitoring)

Dueto the limited historical data available for many marine bird populations and the relatively limited
information on the success of previously implemented marine bird restoration projects, it is often difficult
to accurately evaluate injury to marine birds. In reality, the approach to restoration generally dependson a
number of factors, including the nature of the injury, the diversity of speciesinjured, the information
available on the species/populationsinjured, or the existence of an intact monitoring program.

Section I11- Statutory Background

The following are summaries of the statutes that are directly or indirectly addressed in this policy which
provide the legislative authority for the DARP. Not all of these authorities relate directly to marine birds,
but they have been included because of their potential applicability to the general DARP. Those legal
authorities most closely related to marine bird damage assessment and restoration are listed first. This
information was taken from NOAA's DARP web page updated April 1999 and the FWS' Fish and Wildlife
Laws, Regs, Policies, and Congressional Information web page. For more information see
http://www.darp.noaa.gov/legislat.htm and http://www.fws.gov/laws.

A. Oil Pollution Act of (OPA) 1990
33 U.S.C. 2701-2761.



24 October 2000

Thisisthe principle statute governing oil spillsinto the nation's waterways. The Oil Pollution Act (OPA)
was passed in the wake of the Exxon Valdez oil spill in March of 1989. The statute establishes liability and
limitations on liability for damages resulting from oil pollution, and establishes afund for the payment of
compensation for such damages. In conjunction with CERCLA, it mandates a National Qil and Hazardous
Substances Pollution Contingency Plan (NCP) to provide the organizational structure and procedures to
prepare for and respond to discharges of oil and releases of hazardous substances, pollutants, and
contaminants. Under the NCP, NOAA's responsibility for marine resources includes marine birds. It
requires preparation of spill prevention and response plans by coastal facilities, vessels, and certain
geographic regions. OPA amended the Clean Water Act and includes the Oil Terminal and Oil Tanker
Environmental Oversight and Monitoring Act of 1990.

B. Comprehensive Environmental Response, Compensation and Liability Act of 1980 (CERCLA or
Superfund)

42. U.S.C. 9601 et seq.

Thisisthe principle statute governing the cleanup of sites contaminated with hazardous substances and
responses to spills of those substances. The statute establishes liability for site cleanup, prescribesa
procedure for identifying and ranking contaminated sites, provides funding for site cleanups, reduces
uncontrolled releases of hazardous substances, establishes cleanup procedures that provide protection for
humans and the environment, and restores injured natural resources through provisions administered by the
natural resource trustees. In conjunction with OPA, it mandates a National Oil and Hazardous Substances
Pollution Contingency Plan (NCP) to provide the organizational structure and proceduresto prepare and
respond to dischargesof oil and releases of hazardous substances, pollutants, and contaminants. The
statute was amended by the Superfund Amendment and Reauthorization Act (SARA) in 1986, which adds
extensive public "right-to-know" and emergency planning requirements, establishes afund for leaking
underground storage tanks, and imposes worker safety requirements for hazardous materials.

C. National Marine Sanctuaries Ac (NMSA)
16 U.S.C. 1431 et seq.

Thisisthe principle statute governing the designation and management of protected marine areas of special
significance. The statute requires NOAA to designate National Marine Sanctuaries in accordance with
specific guidelines and to develop and review management plans for these sites. It providesfor the
continuation of existing leases, licenses and other established rights in sanctuary areas and for the
development of research and education programs. The statute also prohibits destruction, injury or loss of
sanctuary resources and establishes liability for response costs and natural resource damages for injury to
these resources. Under this Act NOAA's responsibility for natural resources that fall within the sanctuary
includes the responsibility for marine birds. The NMSA was formerly referred to as Title 111 of the Marine
Protection, Research and Sanctuaries Act of 1972.

D. Migratory Bird Treaty Act of 1918
16 USC 703 et seq.

The major decree of this Act is the establishment of afederal prohibition, unless permitted by regulations,
to "pursue, hunt, take, capture, kill, attempt to take, kill, possess, offer for sale, sell, offer to purchase,
deliver for shipment, ship, cause to be shipped, deliver for transportation, transport, cause to be transported,
carry, or cause to be carried by any means whatever, receive for shipment, transportation or carriage, or
export, at any time, or in any manner, any migratory bird...or any part, nest, or egg of such bird."

E. Clean Water Act
33 U.S.C. 1251 et seq.
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Thisisthe principle statute governing water quality. The statute's goal isto end all discharges entirely and
to restore, maintain and preserve the integrity of the nation's waters, with an interim goal of providing water
that is both fishable and swimmable. The Act regulates both the direct and indirect discharge of pollutants
into the nation's waters. It mandates permits for wastewater and storm water discharges, regulates publicly
owned treatment works that treat municipal and industrial wastewater, requires states to establish site-
specific water quality standards for navigable bodies of water, and regulates other activities that affect
water quality, such as dredging and filling of wetlands. The Clean Water Act was enacted in 1977 asa
series of amendments to the Federal Water Pollution Control Act of 1948.

F. Endangered Species Act (ESA)
16 U.S.C. 1531 et seq.

The ESA establishes apolicy that all Federal departments and agencies seek to conserve endangered and
threatened species and their habitats, and encourages such agenciesto

utilize their authoritiesto further these purposes. Under the Act, the Department of Commerce through
NOAA and the Department of the Interior through the USFWS publish lists of endangered and threatened
species. Section 7 of the Act requires that federal agencies and departments consult with these departments
to minimize the effects of federal actions on endangered and threatened species. Prior to implementation of
any project that may potentially affect an endangered or threatened species, the Trustees must conduct
Section 7 consultations.

G. Fish and Wildlife Coordination Act (FWCA)
16 U.S.C. 661 et seq.

The FWCA requires that federal agencies consult with the U.S. Fish and Wildlife Service, the National
Marine Fisheries Service and State wildlife agencies for activities that affect, control or modify waters of
any stream or bodies of water, in order to minimize the adverse impacts of such actions on fish and wildlife
resources and habitat. This consultation is generally incorporated into the process of complying with
Section 404 of the Clean Water Act, NEPA or other federal permit, license or review requirements.

H. Nationa Environmental Policy Act (NEPA)
42 U.S.C. 4321-4370d; 40 CFR Parts 1500-1508.

NEPA isthe basic national charter for the protection of the environnent. Itspurposeisto "encourage
productive and enjoyable harmony between man and the environment; to promote efforts which will
prevent or eliminate damage to the environment and biosphere and stimulate the health and welfare of man;
and to enrich the understanding of the ecological systemsand natural resourcesimportant to the Nation."
The law requires the government to consider the consequences of major federal actions on human and
natural aspects of the environment in order to minimize adverse impacts, when possible. Equally
important, NEPA established a process of environmental review and public notification for federal
planning and decision making.

Generally, when it is uncertain whether an action will have a significant effect, federal agencieswill begin
the NEPA planning process by preparing an Environmental Assessment (EA). The EA may undergo a
public review and comment period. Federal agencies may then review the comments and make a
determination. Depending on whether an impact is considered significant, an environmental impact
statement (EIS) or afinding of no significance (FONSI) will beissued. The Trustees have integrated OPA
restoration planning with the NEPA process to comply, in part, with those requirements. Thisintegrated
process allows the Trustees to meet the public involvement requirements of OPA and NEPA concurrently.
Restoration plans and EAs or EISs are intended to accomplish partial NEPA compliance by summarizing
the current environmental setting; describing the purpose and need for restoration action; identifying
alternative actions; assessing the preferred actions' environmental consequences; and summarizing
opportunities for public participation in the decision process. Project-specific NEPA



24 October 2000

documents will need to be prepared for those proposed restoration projects not already analyzed in an
environment assessment or environmental impact statement.

I. Anadromous Fish Conservation Act (AFCA)
16 U.S.C. 757aet seq.

The AFCA authorizes the Secretaries of Commerce and/or Interior to enter into cooperative agreements
with the states for the conservation, development, and enhancement of the Nation's anadromous fishery
resources. Pursuant to such agreements, the federal government may undertake studies and activitiesto
restore, enhance, or manage anadromous fish, fish habitat, and passages. The Act authorizes federal grants
to the states or other non-Federal entities to improve spawning areas, install fishways, construction fish
protection devices and hatcheries, conduct research to improve management, and otherwise increase
anadromous fish resources. The Trustees may be able to take advantage of the provisions and funding of
AFCA in order to leverage anadromous fish restoration plans and projects.

J. Coastal Zone Management Act (CZMA)
16 U.S.C. 1451, et seq. 15 CFR Part 923

The goal of the CZMA isto preserve, protect, develop and, where possible, restore and enhance the nation's
coastal resources. Thefederal government provides matching grants to states with federally-approved
coastal management programs for the realization of these goals through the development and
implementation of state coastal zone management programs. Most states have afederally-approved
program. Section 1456 of the CZMA requires that any federal action inside or outside of the coastal zone
that affects any land or water use or natural resources of the coastal zone shall be consistent, to the
maximum extent practicable, with the enforceable policies of approved State management programs. It
states that no federal license or permit may be granted without giving the State the opportunity to concur
that the project is consistent with the State's coastal policies. The regulations outline the consistency
procedures. Other provisions of CZMA provide for the development of special area management plans
(SAMPs) for areas of the coastal zone of particular importance (16 USC 1456b(6)). In addition, Section
6217 of P.L. 101-508, codified at 16 USC 1455b, requires states with federally -approved CZM programs to
develop programs for the control of coastal non-point pollution control. In order to comply with the
CZMA, the Trusteesintend to seek the concurrence of the State that their preferred projects are consistent
to the maximum extent practicable with the enforceabl e policies of the state coastal program.

K. Park System Resource Protection Act
16 U.S.C.19jj

Public Law 101-337, Park System Resource Protection Act (16 U.S.C.19jj), requires the Secretary of the
Interior to assess and monitor injuriesto park system resources. The Act specifically allows the Secretary
of the Interior to recover response costs and damages

from the responsible party causing the destruction, loss of or injury to park system resources. ThisAct
provides that any monies recovered by the NPS may be used to reimburse the costs of response and damage
assessment and to restore, replace or acquire the equivalent of the injured resources.

L. Riversand Harbors Act
33 U.S.C. 401, et seq.

The Rivers and Harbors Act regul ates devel opment and use of the nation's navigable waterways. Section
10 of the Act prohibits unauthorized obstruction or alteration of navigable waters and vests the Corps with
authority to regul ate discharges of fill and other materials into such waters. Restoration actions that require
Section 404 Clean Water Act permitsare likely also to require permits under Section 10 of the Rivers and
Harbors Act. However, asingle permit usually servesfor both. Therefore, the Trustees can ensure
compliance with the Rivers and Harbors Act through the same mechanisms.
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M. OTHER POTENTIALLY APPLICABLE LAWS AND REGULATIONS

This section lists additional federal laws that potentially affect NRDA and restoration activities. The
statutes or their implementing regulations may require permits from federal or state permitting authorities.

Archaeol ogical Resources Protection Act, 16 U.S.C. 470, et seq.

Bald Eagle Protection Act, 16 U.S.C. 668,668 note, 668a-668d

Clean Air Act, 42 U.S.C. 7401, et seq.

Emergency Wetlands Resources Act, 16 USC 3901.

Executive Order 11514- Protection and Enhancement of Environmental Quality
Executive Order 11990- Protection of Wetlands

Executive Order 11991- Relating to the Protection and Enhancement of Environmental Quality
Executive Order 12580- Superfund I mplementation

Estuarine Protection Act, 16 USC 1221 et seq.

Federal Water Pollution Control Act, 33 USC 1321 et seq.

Marine Mammal Protection Act, 16 USC 1361 et seq.

Marine Protection, Research, and Sanctuaries Act, 33 USC 1401 et seq.
National Historic Preservation Act, 12 USC 470 et seq.

National Park Act of August 19, 1916 (Organic Act), 16 U.S.C. 1, et seq.

Section V- Check List of Critical Factorsto Consider in Marine Bird Damage Assessment and Restoration

Thefollowing checklist is intended to highlight major points to consider when conducting damage
assessment and restoration activities for marine birds. For more information on any one of these points,
please consult the referencesin Section V111 in this document.

____Thehistory of damage to this population (including effects of chronic pollution and small scale
damages).
____ Species status locally, regionally, nationally and worldwide.
____All relevant work on this speciesto date.
____Lifehistory charactersif known:
-Age at 1st breeding;
-Longevity;
-Survival probabilities;
-Critical habitat (breeding demographics, wintering sites, migration);
and
-Stopover sites (feeding).
____Damageto prey-base:
It may be necessary to restore the prey-base to achieve restoration of the injured species.
____Agestructure of the population (if known)
____Agestructure of theinjured birds (if known):
Restoration should be focused on the age classes | ost.
___Lost generations must be taken into consideration:
Theloss of individual birds generally means loss of future generation in the lag time between injury and
completion of restoration.
____Design of monitoring plans:
Arethere any studies, management, or restoration projects currently in progress?
Are monitoring plans designed in such away that the information can be used to improve future
management decisions regarding restoration?
Are monitoring plans designed in such away that one can determine the success of the restoration project?
____Vaueof research:
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If research isimplemented in support of direct restoration, is the research designed in such away that it can
be applied to damage assessment for new incidents?

Is research designed in such away that the data collected is compatible with existing data

Is the research truly innovative (i.e. not duplicating studies done by universities or other agencies)?
____Historical cases: Have other cases dealt with similar species or habitats?

If so, what was the outcome?

____Natureof theinjury:

Have all sources of injury been taken into consideration (i.e., hasthe damage assessment gone beyond
acute mortality to long-term and indirect effects)?

____Alternative approaches to direct restoration: Have alternative approaches been explored (i.e.
addressing other sources of mortality such as by-catch mortality, human recreational disturbances, and/or
predation)?

____Thevalue of integrated projects: If the project isintegrated with restorations for other species, isthere
aclear and definable benefit to birds?

____Impacts of restoration actions on other living marine resources

How will the project integrate with other ongoing management actions occurring in the area?

Section V- Recommendations
A. Restoration in Contaminated Areas

NOAA recognizes that restoring birds to contaminated areas may result in detrimental effectsto the birds
and counteract restoration actions. Therefore, we recommend the following actions be performed before
choosing to restore marine birds to contaminated areas.

* alternative sites areinvestigated and a clear explanation is given as to why these sites are unsuitable;

* potential damages to the birds due to the contamination are evaluated and incorporated into the
restoration plan and recovery time (These damages are considered when the value of the restoration planis
weighted against other restoration alternatives); and

* careful monitoring of restored populationsis built into the restoration plan and rigorously collected data
is used to further the goal's of restoration science.

A. Rehabilitation

Many studies have shown that the survival rates of rehabilitated birds are considerably lower than control
birds. Inaddition, rehabilitated birds may exhibit lower reproductive success than control birds (see Boyce
(unpublished) for areview of thisliterature-request can be made to Jennifer.Boyce@noaa.gov, and Section
VI of thisdocument). Inlight of thisand historical cases, NOAA prefers that rehabilitation be funded
through response costs rather than restoration funds. Restoration funds should be directed at those
activities that have the greatest probability of restoring the injured resource.

B. Selecting a Contractor

When selecting a contractor to assist in DARP activities for marine birds, we recommend looking for
individuals with experience in the following areas.

* marine bird behavior;

* marine bird life history;

* demography asit appliesto marine birds;

* ecological modeling asit applies to marine birds;
* habitat restoration as it appliesto marine birds;

* abroad range of bird species;

* general ecology;

* statistical applications;
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* NOAA trust resources;

* ecosystem and food web interactions;

* damage assessment procedures mandated by CERCLA and OPA,;
* working on interdisciplinary teams.

Experience with DARP activities that are not related to marine birds does not constitute qualification in the
specific area of marine bird DARP. All of theindividuals listed in section VII. B. have a wide range of
experience, therefore the list constitutes a good starting point for selection.

D. Preventative Measures:

Recently, the use of bird deterrents has been suggested as a method to deter birds from oil slicks and
prevent oiling. While such techniques are still being tested, they offer potential as a cost effective and
ecologically safe way of reducing injury to marine birds (see Section VI-Preventative Measures for alisting
of references on thistopic).

E. Living Marine Resources

NOAA emphasizes the need for an ecosystem perspective when developing the restoration phase. NOAA
stresses that restoration projects should be designed to benefit a multitude of living marine resources.
NOAA encourages restoration plannersto consider the impacts of restoration actions to both marine birds
and other marine resources and to avoid situations where restoration actions are working at cross-purposes
with on-going management actions.

Section VI - Bibliography

This section includes literature references related to damage assessment and restoration of marine birds.
Thisisasampling of the available literature and is not intended to be considered a complete listing. For
case specific reports contact agency representatives listed in section VII.

A. General Marine Bird

Ainley, D.G., W.J. Sydeman, S.A. Hatch, and U.W. Wilson. 1994. Seabird population trends along the
west coast of North America: Causes and extent of regional concordance, pages 119-113. In J.R. Hehl and
N. K. Johnson [eds.], A Century of Avifaunal Changesin Western North America. Studiesin Avian
Biology 15: 119-133.

Ainley, D.G., W.J. Sydeman, and J. Norton. 1995. Upper trophic-level predatorsindicate inter-annual
negative and positive anomalies in the California Current food web. Marine Ecology Progress Series 118:
69-79.

Ainley, D.G., R.L. Veit, SG. Allen, L.B. Spear, and P. Pyle. 1995. Variationsin marine bird communities
of the California Current, 1986-1994. California Cooperative Fisheries Investigations Reports 36: 72-77.
Briggs, K.T., W.B. Tyler, D.B. Lewis, and K.F. Dettman. 1983. Seabirds of central and northern
Cdlifornia, 1980-1983: status, abundance, and distribution. Final report, Center for Marine Studies,
University of California, Santa Cruz, California. Available from U.S. Department of Commerce, National
Technical Information Service, publication PB85-183846.

Cairns, D.K. 1987. Seabirds asindicators of marine food supplies. Biological Oceanography 5: 261-271.
Cairns, D.K. 1992. Bridging the gap between ornithology and fisheries science: Use of seabird datain
stock assessment models. Condor 94: 811-824.

Carter, H.R., G.J. McChesney, D.L. Jaques, C.S. Strong, M.W. Parker, J.E. Takekawa, D.L. Jory, and D.L.
Whitworth. 1992. Breeding populations of seabirdsin California, 1989-1991. Vols. 1 and 2. Unpublished
draft final report, U.S. Fish and Wildlife Service, Northern Prairie Wildlife Research Center, Dixon,
Cdlifornia



24 October 2000

Harrison. 1983. Seabirds: An Identification Guide. Boston: Houton Mifflin Company.

Furness, R.W. and P. Monaghan. 1987. Seabird Ecology. USA: Blackie.

Ehrlich, P.R., D.S. Dobkin, and D. Wheye. 1988. The Birder's Handbook: A Field Guide to the Natural
History of North American Birds. New York: Simon and Schuster, Fireside.

B. Effects of pollution on marine birds

Bourne, W.R.P. 1970. Qil Pollution and bird conservation. Biological Conservation 2: 300-303.

Burger, J. 1997. Effects of oiling on feeding behavior of Sanderlings and Semipalmated Ploversin New
Jersey. Condor 99, 290-298.

Hartung, R., and G.S. Hunt. 1966. Toxicity of some oils to waterfowl. Journal of Wildlife Management
30: 564-570.

Holmes, W. N. 1984. Petroleum pollutants in the marine environment and their possible effects on
seabirds. Reviewsin Environmental Toxicology 1, 251-317.

Jessup, D. A., and F.A. Leighton. 1996. Qil pollution and petroleum toxicity to wildlife. In A. Fairbrother,
L. N. Lockeand G. L. Hoff [eds.], Noninfectious Diseases of Wildlife. Ames, lowa: lowa State University
Press. pp. 141-156.

Khan, R. A., and K. Nag. 1993. Estimation of hemosiderosisin seabirds and fish exposed
to petroleum. Bulletin Of Environmental Contamination and Toxicology 50: 125-131.
Leighton, F. A., D.B. Peakall, and R.G. Butler. 1983. Heinz body hemolytic anemia from
ingestion of crude oil: A primary toxic effect in marine birds. Science 220: 871-873.

Nisbet, I.C.T. 1994. Effects of pollution on marine birds. BirdLife Consevation Series 1. 825.

Peakall, D. B., D.A.. Jeffrey, and D. Boersma. 1987. Mixed-function oxidase activity in seabirds and its
relationship to oil pollution. Comparative Bio-chemistry and Physiology C Comparative Pharmacology
88:151-154.

Peakall, D. B., P.G. Wells, and D. Mackay. 1987. A hazard assessment of chemically dispersed oil spills
and seabirds. Marine Environmental Research 22, 91-106.

Risebrough, R.W. 1986. Pesticides and bird populations. Current Ornithology 3: 397-427.

Stephenson, R. 1997. Effects of oil and other surface-active organic pollutants on aquatic
birds. Environmental Conservation 24: 121-129.

C. General Damage Assessment and Restoration

American Petroleum Institute. 1987. Proceedings, 1987 Qil Spill Conference: Prevention, Behavior,
Control and Clean up. 10th Biennial Conference. American Petroleum Institute publication no. 4452
Bowles, M.L. and C.J. Whelan. 1994. Restoration of Endangered Species. Conceptual Issues, Planning,
and Implementation. Cambridge, U.K.: Cambridge University Press.

Burger, J. 1994. Before and After an Qil Spill: The Authur Kill. New Brunswick, New Jersey, USA:
Rutgers University Press.

Cairns, J. Jr. 1995. Rehabilitating Damaged Ecosystems. Boca Raton, FL: Lewis Publishers.

Huguenin, M.T., D.H. Haury, J.C. Weiss, D. Helton, C. Manen, E. Rieharz, and J. Michel. 1996. Injury
Assessment: Guidance docunent for Natural Resource Damage Assessment under the Oil Pollution Act.
National Ocean and Atmoshperic Administration, Silver Spring, Maryland.

Mazet, J. A. K., Gardner, |. A., Jessup, D. A., and Rittenburg, J. H. 1997. Field assay for the detection of
petroleum products on wildlife. Bulletin of Environmental Contamination and Toxicology 59: 513-519.
NOAA. 1997a. NOAA/DAC Emergency Guidance Manual Version 3.1. NOAA Damage Assessment
Center, Silver Spring, MD.

NOAA. 1997b. Scaling Compensatory Restoration Actions: Guidance Document for Natural Resource
Damage Assessment Under the Oil Pollution Act of 1990. Damage Assessment and Restoration Program.
OSPR, Office of Spill Prevention and Response. 1993. Guidance document for use in the preparation of
marine facility and vessel oil spill contingency plans. California Department of Fish and Game Office of
Spill Prevention and Response. December 1, 1993.

Pinit, P.T. and R.J. Bellmer. 2000. Habitat restoration-monitoring toward success: A selective annotated
bibliography (1990 to present). NOAA Technical Memorandum Series NMFS-F/SPO-42, May 2000.



24 October 2000

Rice, S.D., R.B. Spies, D.A. Wolfe, and B.A. Wright. 1996. Proceedings of the Exxon Vadez Oil Spill
Symposium. American Fisheries Society Symposium 18: Bethesda, Maryland.

Rosenberger, D.R and L.B. Burlington. 1990. The Natural Resource Damage assessment Regulations.
MTS Journal 24 (4): 12-15.

Thayer, Gordon W. 1992. Restoring the Nations Marine Environment. Maryland Seagrant College,
College Park, MD.

USFWS. 1997. National Oil Spill Contigency Plan.

Warheit, K.I., C.S. Harrison, and G.J. Divoky [eds.]. 1997. Exxon Valdez Qil Spill Seabird Restoration
Workshop. Exxon Valdez Oil Spill Restoration Project Final Report, Project 95038. Technical Publication
Number 1. Pacific Seabird Group, Seattle. 171 + x pp.

D. Marine Bird Damage Assessment and Restoration

Camphuysen, K., and J. A. Van Franeker. 1992. The value of beached bird surveys in monitoring marine
oil pollution: Proposal for a European Beached Bird Survey (EBBS) to monitor the effectiveness of policy
measures to reduce oil pollution at sea. Technisch Rapport Vogelbesherming 10.

Carter, H.R., V.A. Lee, G.W. Page, M.W. Parker, R.G. Ford, G. Swartzman, SW. Kress, B.R. Siskin, SW.
Singer, and D.M. Fry. Inprep. The 1986 Apex Houston oil spill in central California: seabird mortality
and population impacts, injury assessments, litigation process, and initial restoration efforts.

Clumpner, C. 1995. Search and rescue of oiled birds in shallow offshore areas of the Gulf of Mexico. In
L. Frink, K. Ball-Weir and C. Smith [eds.], Wildlife and Oil Spills: Response, Research, and Contingency
Planning. Newark, Delaware: Tri-State Bird Rescue & Research, Inc. pp. 125-126.

Dobbin, JA., H.E. Robertson, R.G. Ford, K.T. Briggs, and E.H. Clark Il. 1986. Resource damage
assessment of the T/V Puerto Rican oil spill incident. Unpublished report, James Dobbin Associates, Inc.
Alexandria, Virginia

Gilardi, V.K. and JA. Mazet. 1999. Oiled Wildlife Response in California-A Summary of Current
Knowledge of Populations at Risk and Response Techniques. Oiled Wildlife Care Network and Wildlife
Health Center School of Veterinary Medicine University of California, Davis.

Hartung, R. 1995. Assessment of the potential for long-term toxicological effects of the Exxon Valdez oil
spill on birds and mammals. Exxon Valdez oil spill: Fate and effectsin Alaskan waters. In Third
Symposium on Environmental Toxicology and Risk Assessment-Exxon Valdez Qil Spill, Atlanta, Georgia,
USA, April 26-28, 1993.

Hlady, D. A., and A. E. Burger. 1993. Drift-block experiments to analyze the mortality of oiled seabirds
off Vancouver Island, British Columbia. Marine Pollution Bulletin 26: 495-501.

Holcomb, J. 1995. Management of bird search and rescue and response efforts during the Exxon Valdez
oil spill. In L. Frink, K. Ball-Weir and C. Smith [eds.], Wildlife and Oil Spills: Response, Research, and
Contingency Planning, Newark, Delaware: Tri-State Bird Rescue & Research, Inc. pp. 119-124.

Kress, SW. 1978. Establishing Atlantic Puffins at aformer breeding site. Pp. 373-377. In S.AA. Temple
[ed.], Endangered Birds. Management Techniques for Preserving Threatened Species. University of
Wisconsin Press, Madison, Wisconsin.

Kress, SW. 1983. The use of decoys, sound recordings, and gull control for re-establishing atern colony
in Maine. J. Field Ornithology 59 (2): 161-170.

Kress, S.W. and D.N. Nettleship. 1988. Re-establishment of Atlantic puffins, Fraterculaartica, at aformer
breeding site in the Gulf of Maine. Colonial Waterbirds 6: 185-196.

Leighton, F. A., R.G. Butler, and D.B. Peakall. 1985. Oil on Arctic marine birds: an assessment of risk. In
F.R. Engelhardt [ed.], Petroleum Effects in the Arctic Environment. London & New York: Elsevier
Applied Science Publishers, pp. 183-215.

Lusimbo, W. S., and F.A. Leighton. 1996. Effects of Prudhoe Bay crude oil on hatching success and
associated changes in pipping musclesin embryos of domestic chickens (Gallus gallus). Journal of Wildlife
Diseases 32: 209-215.

Maccarone, A. D., and J.N. Brzorad. 1995. Effects of an oil spill on the prey populations and foraging
behavior of breeding wading birds. Wetlands 15: 397-407.

Murphy, S. M., R.H. Day, JA. Wiens, and K.R. Parker. 1997. Effects of the Exxon Valdez oil spill on
birds: Comparisons of pre- and post-spill surveysin Prince William Sound, Alaska. Condor 99: 299-313.



24 October 2000

Parker, M.W., E.B. McLaren, S.E. Schubel, JA. Boyce, P.J. Capitolo, M.A, Ortwerth, SW. Kress, H.R.
Carter, and A. Hutzel. 1997. Restoration of Common Murre coloniesin central Californiaz Annual report
1996. Unpublished report, U.S. Fish and Wildlife Service, San Francisco Bay National Wildlife Refuge
Complex, Newark, California.

Philibert, H., G. Wobeser, and R.G. Clark. 1993. Counting Dead Birds: Examination of Methods. Journal
of Wildlife Diseases 29: 284-289.

Piatt, J. F., and C.J. Lensink. 1989. Exxon Valdez bird toll. Nature 342: 865-866.

Piatt, J. F., C.J. Lensink, W. Butler, M. Kendziorek and D. R. Nysewander. 1990. |mmediate impact of the
Exxon Valdez oil spill on marine birds. Auk 107, 387-397.

Piatt, J. F., and R.G. Ford. 1996. How many seabirds were killed by the Exxon Valdez oil spill?
American Fisheries Society Symposium, pp. 712-719.

U.S. Fish and Wildlife Service. 1995. Restoration of near-shore breeding seabird colonies on the central
Cdlifornia coast: final plan. Federal Register 60(81):20739-20749.

Warheit, K.I., C.S. Harrison, and G.J. Divoky [eds.]. 1997. Exxon Vadez Oil Spill Seabird Restoration
Workshop. Exxon Valdez Oil Spill Restoration Project Final Report, Project 95038. Technical Publication
Number 1. Pacific Seabird Group, Seattle. 171 + x pp.

Wright, B. and D.C. Duffy. 1999. Exxon Valdez Oil Spill Restoration Project, Annual report. APEX
Project: Alaska Predator Ecosystem Experiment in Prince William Sound and the Gulf of Alaska.
Restoration Project 98163 A-Q. Annual Report.

Wiens, J. A., T.O. Crist, R.H. Day, S.M. Murphy, and G.D. Hayward. 1996. Effects of the Exxon Valdez
oil spill on marine bird communitiesin Prince William Sound, Alaska. Ecological Applications 6: 828-841.

E. Damage Assessment Models for Marine Birds

Burger, A. E. 1993. Estimating the mortality of seabirds following oil spills: Effects of spill volume.
Marine Pollution Bulletin 26: 140-143

Ford, R.G., M.L. Bonnell, D.H. Varoujean, G.W. Page, H.R. Carter, B.E. Sharp, D. Heinmann and J.L.
Casey. 1996. Total Direct Mortality of Seabirds from the Exxon Valdez Oil Spill. American Fisheries
Society Symposium 18; 684-711.

French, D.P. and F.W. French I11. 1989. The biological effects component of the Natural Resource
Damage Assessment Model System. Oil and Chemical Pollution 5: 125-163.

French, D., M. Reed, K. Jayko, S. Feng, H. Rines, S. Pavignano, T. Isgji, S. Puckett, A. Keller, F.W.
French |1, D. Gifford, J. McCue, G. Brown, E. MacDonald, J. Quirk, S. Natzke, R. Bishop, M. Welsh, M.
Phillips and B.S. Ingram. 1996a. The CERCLA type A natural resource damage assessment model for
coastal and marine environments (NRDAM/CME), Technical Documentation, Vol.I-Model Description.
Final Report, Submitted to the Office of Environmental Policy and Compliance, U.S. Dept. of Interior,
Washington, DC, April, 1996, Contract No. 14-0001-91-C-11.

French, D., S. Pavignano, H. Rines, A. Keller, F.W. French Il and D. Gifford, 1996b. The CERCLA type
anatural resource damage assessment model for coastal and marine environments (NRDAM/CME),
Technical Documentation, Vol.IV- Biological Database. Final Report, Submitted to the Office of
Environmental Policy and Compliance, U.S. Dept. of the Interior, Washington, D.C., April, 1996. Contract
No. 14-01-0001-91-C-11.

Good, T. P., CW. Thompson, and J. Parrish. 1998. A mark-recapture technique for beached bird surveys.
Pacific Seabirds 25: 29.

Harris, M.P. 1989. Variation in the correction factor used for converting counts of individual Guillemots
Uriaaalgeinto breeding pairs. Ibis131: 8593.

King, J.G. and G.A. Sanger. 1979. Oil Vulnerability Index for Marine Oriented Birds. In Bartonek, C.J.
& Nettleship, D.N. [eds.], Conservation of Marine Birds of Northern North America: 227-239, Wildlife
Research Report No. 11. Washing ton, DC: US Department of the Interior, Fish and Wildlife Service.
Seip, K.L., E. Sandersen, F. Mehlum, and J. Ryssdal. 1991. Damages to seabirds from oil spills:
Comparing simulation results and vulnerability indexes. Ecological Modeling 53: 39-59.

Williams, JM., M.L. Tasker, |.C. Carter, and A. Webb. 1994. A method of assessing seabird vulnerability
to surface pollutants. 1bis 137: S147-S152.



24 October 2000

F. Rehabilitation

Anderson, D. W., F. Gress, and D. M. Fry. 1996. Survival and dispersal of oiled brown pelicans after
rehabilitation and release. Marine Pollution Bulletin 32: 711-718.

Anderson, D. W., S.H. Newman, P.R. Kelly, S.K. Herzog, and K.P. Lewis. (In press). An experimental
soft-release of oil -spill rehabilitated American coots (Fulicula americana): |. Lingering effects on survival,
condition and behavior. Environmental Pollution.

Bryndza, H. E., J.P. Foster, Jr., J.H. McCartney, J.C. Lober, and B. Lundberg. 1995. Methodology for
determining surfactant efficacy in removal of petrochemicals from feathers. In L. Frink, K. Ball-Weir and
C. Smith [eds.], Wildlife and Oil Spills: Response, Research, and Contingency Planning. Newark,
Delaware: Tri-State Bird Rescue & Research, Inc. pp. 69-86

Camphuysen, K., P. Duiven, M.P. Harris, and M.F. Leopold. 1997. Recoveries of guillemots ringed in the
Netherlands: The survival of rehabilitated oiled seabirds. Sula 11: 157-174.

Carter, H.R. 1997. Oiled seabird rescue at the J.V. Fitzgerald Marine Reserve, San Mateo County,
California, 1968-1995. Journal of Wildlife Rehabilitation 20:3-6, 13-14.

Cox, R. R., and A.D. Afton. 1998. Effects of capture and handling on survival of female Northern pintails.
Journal of Field Ornithology 69: 276-287.

Fry, D. M., and L.A. Addiego. 1987. Hemolytic anemia complicates the cleaning of oiled seabirds.
Wildlife Journal 10: 3-14.

Goldsworthy, S., M. Giese, R. Gales, N. Brothers, and J. Hamill. 1998. The long-term effects of oiling and
rehabilitation on the breeding success of little penguins, Eutyptula minor, rehabilitated during the Alron
Baron@ oil spill, Tasmania. In 5th International Conference Of The Effects of Oil On Wildlife. Monterey,
CA. pp. 109.

Golightly R.T., S.H. Newman, H.R. Carter, E.N. Craig, B. Van Wagenen, and J. Mazet. 1999. Survival
and behavior of Western gulls following exposure to oil and rehabilitation. Paper presented at the Wildlife
Society Western Section, 1999 Annual Conference.

Harris, M.P. and S. Wanless. 1997. Successful rehabilitation of adult common guillemots Uriaaalge. |bis
137: 192-197.

Jenssen, B. M., and M. Ekker. 1988. A method for evaluating the cleaning of oiled seabirds. Wildlife
Society Bulletin 16: 213-215.

Jenssen, B. M. 1994. Review article: Effects of oil pollution, chemically treated oil, and cleaning on the
thermal balance of birds. Environmental Pollution 86: 207-215.

Kerley, G. |. H., C.G. Crellin, and T. Erasmus. 1987. Gravimetric determination of water-repellency in
rehabilitated oiled seabirds. Marine Pollution Bulletin 18: 609-611.

Khan, R. A. and P. Ryan. 1991. Long term effects of crude oil on common murres (Uria aalge) following
rehabilitation. Bulletin of Environmental Contamination and Toxicology 46(2): 216-222.

LeMaho, Y., H. Karmann, D. Briot, Y. Handrich, J.P. Robin, E. Mioskowski, Y. Cherel, and J. Farini.
1992. Stressin birds due to routine handling and a technique to avoid it. American Journal of Physiology
263 (2): R775-R781.

Naviaux, J. L., and A. Pittman. 1973. Cleaning of oil covered birds. Biological Conservation 5:117-121.
Newman, S. H., M. H. Ziccardi, JK. Mazet, C.L. Leiske, D.A. Fauquier, |.A. Gardner, and M.M.
Christopher. 1998. Hematologic changes and anemia associated with captivity and petroleum exposure in
seabirds. Sacramento, CA: California Department of Fish and Game, Office of Spill Prevention and
Response. Final report.

Newman, S. H., D.W. Anderson, J.G. Trupkiewicz, M.H. Ziccardi, P.R. Kelly, JM. LaPoint, K. Lewis, S.
Herzog, and E. Brusati. 1997. Evaluation of the extent and duration of alterationsin hematological and
serum biochemical parameters resulting from oil exposure and rehabilitation. Pacific Seabirds 24: 19.
Newman, S. H., J.Y. Takekawa, D.L. Whitworth, H.R. Carter, and J.C. Zinkl. 1998. The stress response of
Xantus's Murrelets to different handling protocols similar to oil spill intake procedures. Proceedings of the
National Wildlife Rehabilitators Association annual meeting, Seattle, WA.

Newman, S. H., D.H. Anderson, M.H. Ziccardi, J.G. Trupkiewicz, F.S. Tseng, M.M. Christopher, and J.G.
Zinkl. Inpress. Experimental release of oil spill rehabilitated American coots (Fulica americana): Effects
on health and blood parameters. Environmental Pollution.



24 October 2000

Randall, R. M., B.M. Randall, and J. Bevan. 1980. Qil pollution and penguins |s cleaning justified?
Marine Pollution Bulletin 11: 234-237.

Sharp, B. E. 1996. Post-release survival of oiled cleaned seabirds in North America. |bis 138: 222-228.
Underhill, L. G., P.A. Bartlett, L. Baumann, R.J. Crawford, B.M. Dyer, A. Gildenhuys, D.C. Nel, T.B.
Oatley, M. Thornton, L. Upfold, A.J. Williams, P.A. Whittington, , and A..C. Wolfaardt. 1999. Mortality
and survival of African penguins Spheniscus demersusinvolved in the Apollo Seaoil spill: an evaluation of
rehabilitation efforts. Ibis 141: 29-37.

Wernham, C.V., W.J. Peach, and S.J. Browne. 1997. Survival Rates of Rehabilitated Guillemots British
Trust for Ornithology Report No. 186

Williams, A. 1985. Rehabilitating Oiled Sea Birds: A Field Manual. Washington, D.C.: American
Petroleum Institute. APl No. 4407

Wood, M.A. and N. Heaphy. 1991. Rehahilitation of oiled seabirds and bald eagles following the Exxon
Valdez oil spill. Pp. 235-239. In Proc. 1991 International Qil Spill Conference American Petroleum
Institution. Washington D.C.

G. Chronic Qil Pollution

Andres, B. A. 1999. Effects of persistent shoreline oil on breeding success and chick growth in black
oystercatchers. Auk 116:640-650.

Nur, N., W.J. Sydeman, P. Pyle, L.E. Stenzel, D.G. Ainley, and T.G. Schuster. 1997. Temporal, spatial,
and species-specific patterns of chronic oiling as revealed by the beached bird survey, Farallon oiled bird
survey and bird rescue programsin Central California. In Effects of chronic oil pollution on seabirdsin
Central California. Final report to California Department of Fish and Game, Office of Spill Prevention and
Response. Point Reyes Bird Observatory contribution No. 732.

Office of Qil Spill Prevention and Response. Effects of Chronic Oil Pollution on Seabirdsin Central
Cadlifornia. Prepared July 31, 1997 by Point Reyes Bird Observatory.

Wiese, F.K. and P.C. Ryan. 1999. Trends of chronic oil pollution SE Newfoundland assessed through
beached-bird surveys 1984-1997. Bird Trends (7): 36-40.

H. Species Specific Studies

Andres, B. A. 1997. The Exxon Valdez oil spill disrupted the breeding of black oystercatchers. Journal of
Wildlife Management 61: 1322-1328.

Butler, R.G., A. Harfenist, F.A. Leighton, D.B. Peakall. 1988. Impact of sub-lethal oil and emulsion
exposure on the reproductive success of the Leach's storm petrels. Short and Long-term effects. Journal of
Applied Ecology 25: 125-143.

Carter, H.R., U.W. Wilson, D.A. Manuwal, RW. Lowe, M.S. Rodway, J.E. Takekawa, and J.L. Yee. In
press. Population trends of the common murre (Uriaaalge californica). In D.A. Manuwal, H.R. Carter,
and T. Zimmerman [eds.], Natural history, population trends, and conservation of the Common Murrein
California, Oregon, Washington, and British Columbia. Chapters 1 and 2: Natural history and population
trends, U.S. Geological Survey.

Carter, H.R., G.J. McChesney, J.E. Takekawa, L.K. Ochikubo, D.L. Whitworth, T.W. Keeney, W.R.
Mclver, and C.S. Strong. 1996. Population monitoring of seabirdsin California: 1993-1995 aerial
photographic surveys of breeding colonies of common murres, Brant's cormorants, double-crested
cormorants. Unpublished report, U.S. Geological Survey, Biological Resources Division, California
Science Center, Dixon, California.

Day, R.H. and D.A. Nigro. 1999. Status and ecology of Kittlitz's Murrelet in Prince William Sound, 1996
1998. Legacy of an Oil Spill, 10 Y ears after Exxon Vadez, Abstracts. p. 7.

Dierschke, V. 1994. The influence of oil-polluted plumage on survival and body mass of purple
sandpipers Calidris maritima at Helgoland. Vogelwelt 115; 253-255.

Eppley, Z. A., and M.A. Rubega. 1990. Indirect effects of an oil spill: reproductive failure in a population
of South Polar skuas following the ABahia Paraiso@ oil spill in Antarctica. Marine Ecology Progress
Series 67: 1-6.



24 October 2000

Ford, R. G., JA. Wiens, D. Heinemann, and G.L. Hunt. 1982. Modeling the sensitivity of colonially
breeding marine birdsto oil spills: guillemot and kittiwake populations on the Pribilof Islands, Bering Sea.
Journal of Applied Ecology 19: 1-31.

Fowler, G. S., J.C. Wingfield, and P. D. Boersma. 1995. Hormonal and reproductive effects of low levels
of petroleum fouling in magellanic penguins (Spheniscus magellanicus). Auk 112: 382-389.

Fry, D. M., and L.J. Lowenstine. 1985. Pathology of common murres and Cassin's auklets exposed to oil.
Archives of Environmental Contamination and Toxicology 14: 725-737.

Fry, D.M., J. Swenson, L.A. Addiego, C.R. Grau and A. Kang. 1986. Reduced reproduction of wedge-
tailed shearwaters exposed to weathered Santa Barbara crude oil. Archives of Environmental
Contamination and Toxicology 15: 453-463.

Hudson, P.J. 1985. Population parameters for the Atlantic Alcidae. Academic Press, London. Nettleship
and T.R. Birkhead [eds.], The Atlantic Alcidae. London: Academic Press.

Hughes, M. R., C. Kassera, and B.R. Thomas. 1990. Effect of externally applied bunker fuel on body
mass and temperature, plasma concentration and water flux of glaucous-winged gulls, Larus glaucescens.
Canadian Journal of Zoology 68: 716-721.

Irons, D.B. 1996. Size and Productivity of black-legged kittiwake coloniesin Prince William Sound
before and after the Exxon Valdez oil spill. American Fisheries Society Symposium 18:; 738-747.

Kerley, G. |. H., T. Erasmus, and R.P. Mason. 1985. Effect of molt on crude oil load in ajackass penguin
Spheniscus demersus. Marine Pollution Bulletin 16: 474-476.

Kuletz, K.J. 1999. A retrospective on marbled murrelet injury, research, and restoration after the Exxon
Valdez oil spill. Legacy of an Oil Spill, 10 Y ears after Exxon Valdez, Abstracts. p. 93.

Lee Y. Z.,F.A. Leighton, D.B. Peakall, R.J. Nostrom, P.J. O=Brien, J.F. Payne, and A.D. Rahimtula.
1985. Effects of ingestion of Hibernia and Prudhoe Bay crude oils on hepatic and renal mixed function
oxidase in nestling herring gulls (Larus argentatus). Environmental Research 36: 248-255.

Leighton, F. A. 1985. Morphological lesionsin red blood cells from herring gulls and Atlantic puffins
ingesting Prudhoe Bay crude oil. Veterinary Pathology 22: 393-402.

Leighton, F. A., Lee, Y. Z., Rahimtula, A. D., O=Brien, P.J. O., and Peakall, D. B. 1985. Biochemical and
functional disturbancesin red blood cells of herring gullsingesting Prudhoe Bay crude oil. Toxicology and
Applied Pharmacology 81: 25-31.

Leighton, F. A. 1986. Clinical, gross and histologic findings in herring gulls and Atlantic puffins that
ingested Prudhoe Bay crude oil. Veterinary Pathology 23: 254-263.

McChesney, G.J., H.R. Carter, M.W. Parker, J.E. Takekawaand J.L. Lee. 1998. Population trends and
sub-colony use of common murres and Brandt's cormorants at Point Reyes Headlands, California, 1979
1997. Unpublished Report, U.S. Geological Survey, Biological Resources Division, Dixon, California;
Department of Wildlife, Humbolt State University, Arcadia, California; and U.S. Fish and Wildlife Service,
San Francisco Bay National Wildlife Refuge Complex, Newark, California.

Nisbet, I.C.T. 1973. Ternsin Massachusetts: Present numbers and historical changes. Bird-Banding
44(1): 27-53.

Nur, N., W.J. Sydeman, D. Girman, T.B. Smith, D. Gilmer. 1999. Population status, prospects, and risks
faced by two seabirds of the California Current: The ashy storm-petrel, Oceanodroma homochroa, and
Xantus Murrelet, Synthliboramphus hupoleucus. U.S. Geological Survey-Biological Resource Division.
Peakall, D. B., R.J. Norstrom, D.A. Jeffrey, and F.A. Leighton. 1989. Induction of hepatic mixed function
oxidasesin the herring gull (Larus argentatus) by Prudhoe Bay crude oil and its fractions. Comparative
Biochemistry and Physiology C: Comparative Pharmacology and Toxicology 94d: 461-463.

Prichard, A. K., L.K. Duffy, and R.T. Bowyer. 1997. Evaluation of pigeon guillemot nestlings as sentinels
of near-shore oil pollution: results of a controlled doseresponse experiment. Pacific Seabirds 24: 21.
Rattner, B. A., J.L. Capizzi, K.A. King, L.J. Lecaptain, and M.J. Melancon. 1995. Exposure and effects of
oil field brine discharges on western sandpipers (Calidris mauri) in Nueces Bay, Texas. Bulletin of
Environmental Contamination and Toxicology 54: 683-689

Sydeman, W.J., H.R. Carter, J.E. Takekawa, and N. Nur. 1997. Common Murre Uria aalge population
trends at the South Farallon Islands, California, 1985-1995. Unpublished report, Point Reyes Bird
Observatory, Stinson Beach, California; U.S. Geological Survey, Dixon, California, and U.S. Fish and
Wildlife Service, Newark, California.



24 October 2000

Sharp, B.E., M. Cody, and R. Turner. 1996. Effects of the Exxon Valdez oil spill on the black
oystercatcher. American Fisheries Society 18: 748-758.

Takekawa, J.E., H.R. Carter, and T.E. Harvey. 1990. Decline of the common murre in Central California,
1980-1986. Studiesin Avian Biology 14: 149-163.

Trivelpiece, W. Z., R.G. Butler, D.S. Miller, and D.B. Peakall. 1984. Reduced survival of chicks of oil -
dosed adult Leach's storm petrels. Condor 86: 81-82.

Yamato, O., |. Goto, and Y. Maede. 1996. Hemolytic anemiain wild seaducks caused by marine oil
pollution. Journal of Wildlife Diseases 32: 381-384.

|. Preventative Measures

Whisson, D.A and J.Y Takekawa. 2000. Testing the effectiveness of an Aquatic Hazing Device on
Waterbirds in the San Francisco Bay Estuary of California. Waterbirds 23 (1) 56-63.
Biggs, W.G., S.F Sverre and M.P. Boisvert 1978. The field testing of exploding devices

for usein detering and dispersing waterbirds from oil spill sites. Pace Report No.

78. Entech Environmental Consultants Ltd.
Bomford, M and P.H. O'Brien. 1990. Sonic deterrents in animal damage control: A
review of device tests and effectiveness. Wildlife Society Bulletine 18: 411-422.
Koski, W.R., S.D Kevan and W.J. Richardson 1993. Bird Dispersal amd deterent
techniques for oil spillsin the Beaufort Sea. Environmental Studies Research
Funds Report No. 126 LGL Limited, Environmental Research Associates
Thomas, A.M (Technical Editor) 1994. MSRC Workshop report: Research on waterbird
deterrents for marine il spills. November 1-2 Denver Co. MSRC Technical
Report Series 94-006 Marine Spill Response Corporation.

J. Studies of the Long-Term Effects of Qil on Other Taxa

Rice, S.D. 1999. Lessons learned on the long-term toxicity of oil to fish: Intersection of chance, oil,
biology, toxicology and science. Legacy of an Oil Spill, 10 Y ears after Exxon Valdez, Abstracts. p. 93.
Rice, S.D., R.E Thomas, R. Heintz, A. Moles, M. Carls, M. Murphy, J.W. Short, and A Wertheimer.
1999. Synthesis of long-term impact to pink salmon following the Exxon Valdez oil spill: persistence,
toxicity, sensitivity, and controversy. Final Report: Project 99329, Exxon Vadez Trustee Council.

Section VII- Contact List for Information Related to Damage Assessment and Restoration of Marine Birds

The following contact list includes employees of trustee agencies, contractors, academics and others who
can be considered expertsin the area of marine birds and/or damage assessment and restoration. Additional
information is provided for those individual s with specific bird related experience. Thislist isasampling of
such experts and is not to be considered a complete listing of such individuals. If information is needed on
an expert on a specific bird species, the most direct way to obtain this information would be to send mail to
the seabird list-server (seabird@uct.ac.za). Thislist-server isaforum for marine bird experts throughout
the world to obtain information and contacts and to discuss related issues. Members of thislist are always
willing to offer assistance on finding information or relevant contacts.

A. Trustee Agency Personnel

Section VIII- Scientific Societies for Marine Bird Research

Thefollowing isalist of scientific societies with afocus on marine bird research. For the North American
societiesthe web pageislisted. For up-to-date information on current eventsrelated to marine birds and

for information on organizations outside of North Americavisit
http://www.nmnh.si.edu/BIRDNET/index.html
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A. North American Societies:

American Ornithologists' Union
http://pica.wru.umt.edu/AOU/AOU.html
Association of Field Omithologists
http://www.af onet.org/index.html
CIPAMEX, Seccion Mexicana del Consegjo Internacional parala Preservacion de las ves
Not available
Cooper Ornithological Society
http://www.cooper.org/
Pacific Seabird Group
http://www.nmnh.si.edu/BIRD NET/PacBirds/index.html
Raptor Research Foundation
http://biology.boisestate.edu/raptor/
Society of Canadian Ornithologists | Société des Ornithol ogistes du Canada
http://www.nmnh.si.edu/BIRDNET/SocCanOrn/index.html
Society for Caribbean Ornithology
http://www.nmnh.si.edu/BIRDNET/SCO/index.html
The Waterbird Society
http://www.nmnh.si.edu/BIRDNET/CWS/index.html
Wilson Ornithological Society
http://lwww.ummz.lsa.umich.edu/birds/wos.html

B. Societies outside of North America:

Royal Australasian Ornithologists' Union

African Bird Club

British Ornithological Trust

Oriental Bird Club

Wild Bird Society of the Republic of China (Taiwan)

Wild Bird Society of Japan

Western Hemisphere Shorebird Reserve Network (Red Hemisferica de Reservas de Aves Playeras)
Neotropical Bird Club, based in the United Kingdom

Wild Bird Society of Japan
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